Young's modulus of heavily deformed two-phase composites shows an unusually high increase after plastic deformation. It is assumed that this is due to two reasons, i.e. texture changes and changes of the moduli of the constitutive phases on the basis of non-linear elasticity theory and internal stresses of opposite sign in the phases. Expressions of the two contributions are given on the basis of simple model assumptions. It is estimated that the changes of shape and arrangement of the phases and shape and arrangement of the crystallites in the phases are only of minor importance.
INTRODUCTION
Composite materials can be produced by powder metallurgical methods. Thereby fine powders of the component materials are mixed, compacted and extruded at an appropriate temperature with deformation degrees in the range of 70-90% (see e.g. Wassermann 1981 ). This latter step is essential since it is the reason for the formation of a compact composite. The so obtained materials can be further deformed by rolling or wire drawing. Materials of this type consist of two (or more) phases the particles of which are elongated in one direction (fibres) or in two directions (bands). The particles themselves are polycrystalline with, usually, strong textures. Composites of this type exhibit a number of "anomalous" properties which means that these properties cannot be understood on the basis of the properties of the components, alone. Rather, the anomalies are due to phase interactions of various kinds. One of these anomalous properties is an unexpectedly strong increase of Young's modulus with the degree of deformation (Welch, Ratke, Wassermann 1984 ).
The elastic properties of a multiphase, polycrystalline material may, in principle, depend on the following structural parameters"
1. The (Wassermann, Bergmann, Frommeyer 1978) . Furthermore, texture measurements by x-ray diffraction in multiphase materials may suffer from the effect of anisotropic absorption (Bunge, Liu, Hanneforth, 1987 (Bunge 1968 , 1974 , Morris, 1969 , 1974 (Hill 1952) . In highly deformed composites this assumption cannot be made. Nevertheless, the value of rn can be assumed to be near to 0.5 and its variation with the degree of deformation will also not be very strong. Furthermore, the difference between (" and itself is only in the order of 10-20%. Hence, a change of m may result in a variation of/ of a few percent only. The stress derivatives ( of the elastic constants used in Eq. (14) and (15) Bunge (1968 Bunge ( , 1974 A second contribution to the variation of Young's modulus with deformation will certainly be due to texture changes. In this respect, the influence of anisotropic absorption of x-rays in anisotropic two-phase materials must be taken into account. This effect may strongly falsify texture measurements by x-rays. Quantitative texture measurements in such materials must thus be carried out by neutron diffraction where this effect does not occur.
The contribution of textures changes and that of residual stresses to the macroscopic Young's modulus may in principle be additive or substractive which may account for the different results found in different composites.
